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Abstract 
Recent events in Ferguson, MO and North Charleston, SC have brought the way in which 
police officers use force, especially deadly force to the forefront of discussion around the 
nation; therefore, understanding what leads to officer involved shootings is of the utmost 
importance. It is often hypothesized that when officers are placed in districts that are 
known to be violent they become hypervigilant and thus more likely to shoot suspects. To 
better understand this relationship, the current research examined whether serious violent 
crime incidents (n = 16,693) increase the likelihood of later officer involved shootings (n 
= 93) in nearby locations in the days following a serious criminal event. Data from 
Philadelphia between the years 2013 and 2015 were analyzed using a modified version of 
the Knox close-pair method. Results showed the likelihood of an officer involved 
shooting increased by 22 % (p < .05) within three weeks and half-a-mile away following 
a violent crime incident. The patterns uncovered lend support that officers might be more 
attentive and anxious soon after a violent incident.  
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Shots fired: Space-time interactions between violent crime and officer 
involved shootings in Philadelphia 
Introduction 
Officer involved shootings have recently come to the forefront of media attention 
in the United States. According to the Washington Post, “965 were fatally shot by police 
in 2015” (Kindy et al, 2015).1 For the most part, citizen encounters with the police do not 
end violently; rather violent encounters are a rare event with huge implications, such as 
the loss of life by either a civilian or an officer. This loss of life can create a strain on 
police-community relations and make the community and police more edgy and less 
cooperative when interacting with each other. If a civilian is injured or killed in an 
unjustified (perceived or legally) way by the police, the ending result may be severe 
public back lash and may even result in rioting within cities.   
Encounters with the police that end in violence typically result from very 
suspicious or threatening behavior toward police officers. Of the 965 people that were 
fatally shot by the police in 2015, 90 of them were unarmed2, stated differently about 11 
percent of people shot and killed by officers did not have a weapon (Kindy et al, 2015). 
According to the Bureau of Justice Statistics, “an estimated 1.4% [of suspects] had force 
used or threatened against them during their most recent contact” with the police (Eith & 
Durose, 2011: 1). Of those who had some form of contact with the police in 2008, “an 
estimated 9 out of 10 residents felt that the police [had] acted properly” (Eith & Durose, 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1Due	  to	  insufficient	  information	  provided	  through	  the	  FBI’s	  Uniform	  Crime	  Report	  data,	  the	  Washington	  Post	  took	  it	  upon	  itself	  to	  track	  and	  record	  incidents	  involving	  officer	  involved	  shootings	  in	  a	  more	  accurate	  manner.	  2	  According	  to	  the	  study,	  of	  those	  that	  were	  fatally	  shot	  as	  a	  result	  of	  being	  armed,	  564	  people	  were	  armed	  with	  a	  gun	  and	  281	  people	  were	  armed	  with	  some	  other	  form	  of	  a	  weapon.	  Even	  if	  a	  person	  is	  unarmed,	  officers	  can	  still	  use	  lethal	  force	  as	  long	  as	  they	  believe	  that	  either	  the	  officer’s	  life	  or	  that	  of	  another	  is	  in	  danger.	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2011: 1). This may be the result of law enforcement officers being trained as 
professionals, and when provided authority over others, they do not tend to abuse it.  
For many years throughout the history of the United States, members of law 
enforcement were able to, by Common Law, to use deadly force in preventing the escape 
of a felon. It did not matter if the felon was nonviolent or violent; all felons were subject 
to the same treatment. Before the ruling on Tennessee v. Garner,  
“seven states had laws that limited the use of force to prevent escape only 
in commission of forcible or violent felonies[,] … fourteen states had 
already adopted a rule … [which] established that deadly force could only 
be used against persons who threatened or used deadly force against 
another person or could potentially use that force if not captured[, as well 
as] six states not having any kind of state law governing the use of deadly 
force[, but] had prevailing court decisions that defined the limits of police 
practice” (del Carmen and Hemmens, 2010: 287). 
The case of Edward Garner began when Memphis police officers responded to a call for a 
burglary. Upon arriving at the scene, one officer approached the rear of the house where 
he witnessed someone, Garner, running across the yard toward a fence. The officer had 
observed that Garner was unarmed and ordered him to halt, after which Garner began to 
climb a fence. Under the assumption that Garner would escape if he made it over the 
fence, the office shot Garner, resulting in his death. It was found that Garner was in 
possession of ten dollars and a purse, which were taken from the house. As a result of this 
incident, Garner’s father had brought up a lawsuit against the city mayor and the police 
department and had appealed the case all the way up to the United States Supreme Court 
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where it ruled that deadly force “’ may not be used unless it is necessary to prevent the 
escape [of an offender] and the officer had probable cause to believe that the suspect 
poses a significant threat of death or serious physical injury to the officer or others’” (del 
Carmen and Hemmens, 2010: 289). This case had efficiently struck down the practices in 
half the United States that allowed officers to use deadly force to prevent non-felons from 
escaping arrest.   
These shootings have placed police officers and police departments under the 
microscope by news media, activist groups such as Black Lives Matter and the general 
public. Deadly force when used by the police (whether justified or not) reverberates 
locally and in some cases nationally. The aftermath of these deadly encounters might not 
only harm the relationship between the police and community, the intense scrutiny and at 
times backlash can hurt morale of the officers (Hatch & Dickson, 2007).  Therefore, there 
might not be a more important issue to examine than police use of force, especially in 
situations where officers use lethal force. The following study attempts to extend the 
literature on officer involved shootings by examining spatial-temporal associations 
between earlier violent crime events and later officer involved shootings, using 
Philadelphia data from 2013 to 2015. The primary objective was to better understand if 
violent events such as a shooting, robbery or aggravated assault with a firearm are linked 
with an increased likelihood of officer involved shootings compared to a null hypothesis 
(that is if there was no spatial-temporal link between these two types of events).  
After describing the predictors of officer-involved shootings including individual 
level, community level and organizational level, a review of research concerning officer-
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involved shootings in the city of Philadelphia is presented. Next, the data, methods and 
analytical technics are described followed by the results and discussion.  
 
Literature Review 
Individual Level Predictors of Officer Involved Shootings 
Officer involved shootings may be the result of a variety of individual factors. 
These factors may include the age of the officer, how long he or she has been a member 
of the police force, what kind of work they perform within the department, what their 
ethnic background is, and the level of education they have received. It has been found 
that officers who have obtained higher educations were less likely to use coercive force 
when interacting with the public when compared to their less educated counterparts 
(Paoline & Terrill, 2007). One study had found that “officers act[ed] more supportively 
toward the citizen if the officer had [a] college education” (Gerstenberger, 2014: 282). 
This may result from institutions providing a form of higher education, supplying 
students with a different approach to thinking and increasing their critical thinking 
abilities. Due to this, officers on the street who possess a college education are less likely 
to engage in confrontations and more likely to deescalate situations.  
 
Situational Level Predictors of Officer Involved Shootings  
When a violent criminal encounter has occurred, it is likely than a second violent 
encounter may occur at or around the scene of the initial incident. With police knowing 
these statistics, could it be likely that they are more “on edge” and willing to shoot an 
armed suspect than before the initial shooting had occurred. White (2002) found that 
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incidents where officers had initiated contact “are associated with a greater probability of 
resulting in a shooting of a gun-wielding suspect” (737). White had also found that 
“police are more likely to shoot gun-wielding suspects at the initial stage of contact” 
(742). If one were to also add to the fact that “there are active campaigns working against 
cooperating with the police[, such as] ‘Don’t Snitch.’ [and the fact that] if one cannot 
depend on formal law enforcement to handle disputes, the only option [left] available is 
violence” (Ratcliff and Rengert, 2008: 59). With having less people willing to work with 
the police and viewing them as threats, they are less likely to be compliant if stopped and 
questioned by the police and more willing to start a fight with them, which may result in 
a life or death scenario, leading to an officer-involved shooting.  
 In many instances, a majority of suspects, who were armed with a firearm or some 
other type of weapon and were shot or shot at by the police presented a real and imminent 
threat to either the police or another civilian. It has been found that in many cases, the 
suspect’s actions, as opposed to race, leads to a violent outcome by law enforcement 
(Margarita, 1980). One might conclude that had these suspects complied with what the 
police officer was asking, there could have been a greater chance of the officer not 
needing to use force.  
 
Community Level Predictors of Officer Involved Shootings  
 Potentially violent citizen encounters with the police frequently occur in 
communities where the characteristics of that environment affect beliefs and conducts, of 
both parties, during the encounter. According to Fyfe (1980), officer involved shooting 
rates were undoubtedly correlated with violent crime and homicide rates. Fyfe (1982) had 
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found a link between the levels of community violence and police shooting behavior. 
This essentially means that if an officer patrols a generally violent district, he or she may 
tend to perceive the residents of his or her district as a threat, and may, as a result be 
more on edge and likely to use excessive force on a civilian during a confrontation. 
Knowing that they, police officers, patrol such violent neighborhoods may cause them to 
be more likely to treat these residents differently than they would in a less violent 
neighborhood.  
 
Organizational Level Predictors of Officer Involved Shootings  
 Even though police officers spend a large amount of their time without direct 
oversight from supervisors, a significant influence of officer behavior during a violent 
encounter with a citizen may be the result of formal or informal administrative policy. 
Formal police policies may instruct officers to do one thing, while informal police 
policies or practices may have officers doing something in a different way. These polices 
may have a heavy influence in the use of force that an officer may use in certain 
situations.  
 
Officer Involved Shootings in Philadelphia 
Recently in Philadelphia, the United States Department of Justice analyzed data 
on what the city had done, in terms of policing, within the last several years and provided 
the police department suggestions on how to improve what they do. By analyzing the 
ages of the “officers [who were] involved in shootings between 2007 and 2013[, ages] 
ranged from 20 to 64 years old [, with] the average age being 33 years old” (Fachner & 
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Carter, 2015: 23). Within the Philadelphia police department, the majority of officers 
who were involved in OISs were newer to the force and held the rank of patrol officer 
whose work mostly consists of street enforcement (Fachner & Carter, 2015: 23). By 
working on the street, officers are, by nature, more likely to have encounters with the 
public, whose interactions may in turn end up violent. In Philadelphia, “a majority of 
officers involved in OISs [between the years 2007 to 2013] were White” and consisted of 
191 out of 356 incidents (Fachner & Carter, 2015: 32).  In Philadelphia, between 2007 
and 2013, police “officers’ reasons for encountering [a] suspect have been split evenly 
between proactive, officer-initiated activities and reactive calls for service” (Fachner & 
Carter, 2015: 27). This may be the result of the modern police force being an entity that 
utilizes both aspects, being retroactive and responding to calls for service (Moskos, 
2008), while also attempting to be proactive at the same time and actively seek out 
criminal acts in progress or deterring them altogether.     
In an almost unprecedented move, the former police commissioner in 
Philadelphia, Pennsylvania, Charles Ramsey, formally invited the U.S. Department of 
Justice to analyze the Philadelphia police department’s practices so that the department 
could improve itself. He had specifically invited the DOJ to “audit the Police 
Department’s use of deadly force [after] the rate of police-involved shooting nearly 
doubled to 52 in 2012” (Gambacorta, 2016). The DOJ study looked at the number of 
officer-involved shootings that had occurred within the city from 2007 to 2013. In this 
study, the Department of Justice had found that “OISs occur most frequently at nighttime 
and on weekends” (Fachner & Carter, 2015: 19). This may be due to the fact that many 
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people are not working during the night or weekends and have free time to perform other 
miscellaneous acts. The DOJ had also found that  
“56 percent of suspects [that were involved in OISs] were armed with 
firearms[,]… about 15 percent were confirmed to be unarmed[,]… a vehicle was 
used in about 9 percent of cases[,]… [or] suspects had a knife or another sharp 
object in another 8 percent of incidents. In 3 percent of cases, the suspect was 
armed with a BB gun. In another 3 percent of cases, the suspect had what was 
classified as a blunt object[, and] in one case, the suspect was armed with the 
officer’s electronic control weapon (ECW)” (Fachner & Carter, 2015: 26). 
It was found that police “districts experiencing higher levels of gun violence and 
homicide generally experience higher levels of OISs” (Fachner & Carter, 2015: 21). This 
could be expected as areas that have high rates of violence are generally less willing to 
cooperate with the police and suspects would rather attempt to fight the police and gain 
street credit than give in to what the police want and look like some sort of snitch. Of all 
the OISs that were studied “from 2007 to 2013, roughly one-third of OIS incidents 
involved a foot pursuit. Foot pursuits occurred both before and after the OIS occurred. 
Over time, the OIS involving foot pursuits has generally declined” (Fachner & Carter, 
2015: 27).  
 It was found that the overwhelming majority of officers involved in shootings 
comprised of men, 94 percent. Of all those involved in OISs, the majority of officers, 59 
percent, were white, followed by 34 percent being black, 7 percent being Hispanic, and 
less than 1 percent Asian (Fachner & Carter, 2015: 22). In May 2012, the sworn 
personnel of the Philadelphia Police Department comprised of 77 percent male and 23 
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percent female. When demographically broken down, “56 percent of the department is 
white, 34 percent are African American, 8 percent are Latino, 1.4 percent are Asian, .14 
percent are American Indian, and .17 percent are other” (Philly Police, 2012). When 
comparing the race percentages of officers who discharged their weapons to the 
percentage of sworn personnel in the police department, it can be seen that the number of 
officers who were involved in shootings were nearly a direct representation of the police 
force itself (see Figures 1 and 2). Of the officers that were involved in shootings, the 
majority were white. As for the suspects, “blacks accounted for the greatest total number 
of OISs… [and] were the most likely to be involved in [threat perception failures, while] 
white[s] were the most likely to be involved in unarmed OISs as the result of a physical 
altercation” (Fachner & Carter, 2015: 31).   
      
 
 
 
 
 
 
 
 
 
 
 
Figure	  1	  
56%	  34%	  
8%	  1%	  
Race	  of	  Sworn	  Personnel	  in	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  (2012)	  	  White	   Black	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   Asian	  
Figure	  2	  
59%	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(2007-­‐2013)	  White	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Conceptual Framework 
Although research has identified a number of characteristics associated with 
officer involved shootings, how they are related in space and time is not yet clear. It is 
hypothesized these events could be linked in space and time because as, an officer patrols 
a "high-crime neighborhood, such as North Philadelphia’s 22nd and 25th [police] districts, 
[former Philadelphia Police Commissioner] Ramsey says cops become ‘hypervigilant,’ or 
on edge” (Byko, 2015). Therefore the goal of this research was to examine if areas close 
to violent events such as a shooting, robbery or aggravated assault are more likely to 
experience an officer involved shooting soon after the event versus if these two events 
(officer involved shootings and violent crime even) lacked a spatial-temporal association. 
 
Data  
Data used in this study were comprised of officer involved shootings and serious 
violent crimes, such as homicides, aggravated assaults with firearms, and robberies with 
firearms, occurring within the city of Philadelphia between the years of 2013 and 2015. 
Data on Officer Involved Shootings were obtained online, through the Philadelphia 
Police Department’s website3. These data were made available to the public so there is 
more transparency between the actions of the police and the public. For each officer 
involved shooting, the police department provides information on the date that the 
incident occurred, the corner or block on which the incident occurred, whether the 
suspect or officer was injured or killed during the incident, as well as if any charges were 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  3	  Philadelphia	  Police	  Department.	  (2015).	  2015	  Officer	  Involved	  Shootings.	  Retrieved	  December	  19,	  2015	  from	  www.phillypolice.com/ois/	  	  The	  Philadelphia	  Police	  Department	  keeps	  and	  maintains	  a	  record	  of	  when	  an	  officer	  discharges	  their	  weapon	  at	  a	  person	  and	  makes	  these	  data	  available	  to	  the	  public.	  
	   	   Shots	  Fired	   13	  
being made against the officer. We only used the years from 2013 to 2015 because they 
provided more information about the incidents, such as the dates, which were not 
provided for the years’ prior, which are necessary in order to use the Knox close pair 
method. 
In total there were 93 OISs between the years 2013 and 2015. The street/numeric 
address of officer involved shooting events were geocoded, which is the process of 
assigning x and y coordinates, an address, or a name of a place to a location on the 
surface of the Earth, via ArcGIS 10.3.4 Crime data already had x/y coordinates assigned.   
 Crime data included aggravated assaults with firearms, criminal homicides and 
robberies involving firearms. These crime data were generated from Philadelphia Police 
Department’s Incident Transmittal System, which comprises of citizen-prompted police 
responses and police-initiated responses. All data on crime instances were gathered from 
openphilly.com, which makes any and all crimes in the city available for public access. 
These data are updated daily, but complete lists can be found at the end of every year. We 
had narrowed down the types of offenses used to aggravated assaults with firearms, 
criminal homicides and robberies involving firearms because they were the most violent 
offenses and could possibly prompt police officers to consider using lethal force more 
when they may not have under ordinary circumstances.  The majority of officer involved 
shootings were in the 22nd police district (see Figure 3). Further, a large portion of 
criminal homicides in the city seem to be clustered in the area where the 24th, 25th, and 
26th police districts meet (see figure 4). 
 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  4	  Of	  the	  93	  Officer	  Involved	  Shootings,	  between	  2013-­‐2015,	  that	  were	  geocoded,	  all	  were	  geocoded	  correctly.	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Data	  from	  Philadelphia	  Police	  Department	  
Between January 1, 2013 and December 31, 2015, there were 16,693 total 
criminal homicides, robberies with firearms, and aggravated assaults with firearms in 
Philadelphia and is broken down in Table 1. Table 2 breaks down officer involved 
shootings during the same time frame as the events shown in Table 1. 
 
 
 
   
 
Analytic Method 
A spatio-temporal clustering technique, a variation of the Knox close-pair method 
was used to determine whether serious violent crimes increased later officer involved 
shootings in nearby locations in the days following the incident. Initially, the Knox close 
pair method had been developed in order to identify space-time clusters of childhood 
leukemia (Knox 1964). In order to do this, Knox paired each childhood leukemia case 
Select Violent Crimes Involving Firearms in Philadelphia (2013-2015) 
 2013 2014 2015 Totals  
Homicides (Criminal) 241 253 273 767 
Robberies (Firearms) 3171 3097 2899 9167 
Aggravated Assaults 
(Firearms) 
2325 2140 2294 6759 
Total  5737 5490 5466 16,693 
Officer Involved Shootings in Philadelphia (2013-2015) 
 2013 2014 2015 Totals 
Officer Involved 
Shootings 
41 29 23 93  
Data	  from	  Philadelphia	  Police	  Department	  and	  Openphilly.com	  
Table	  1	  
Table	  2	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with every other childhood leukemia case, thus n cases produce n(n-1)/2 distinct pairs 
(Townsley et al., 2003). The space and time between any possible pairs were measured, 
combined, and placed into a contingency table. Pairs of childhood leukemia cases that 
had occurred less than one kilometer apart and within 60 days of other pairs were 
compared to the anticipated amount of cases should the pairs have been randomly 
distributed through space and time. After the amount of childhood leukemia case pairs 
were observed and had surpassed the anticipated values based on a random distribution, 
Knox had argued that the non-random arrangements was the result of contagion process 
(Wyant, 2014).    
 The Knox close-pair method has been applied and used to study a variety of 
phenomenon in criminal justice. For example, burglaries or shooting may follow spatio-
temporal patterns that are similar to infectious disease patterns. By using the Knox close-
pair methods, Townsley et al. were able to discover that properties within the vicinity of 
an initial burglary were at greater risk for victimization for the next two months (2003). 
In their study on near-repeat shooting patterns in Philadelphia, Ratcliff and Rengert had 
found that “there are elevated patterns of near-repeat shootings within 2 weeks and one 
city block of previous incidents” (2008: 58).  
 More recently, researchers examined whether there was a link between illegal 
firearm arrests and the reduction of nearby shootings in space and time Wyant et al. 
(2011). This was the first research to modify the Knox close-pair method to examine two 
different types of events as opposed to examining a single event such as the relationship 
between burglaries and later burglaries and shooting and other shootings. They found that 
if an arrest were made as a result of a violation of the Uniform Firearm Act, the rate in 
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which any further possible shooting within a block of an arrest had noticeably declined 
for a few days after the arrest (Wyant et al., 2011: 13). They had also found that any 
incident farther than two or three blocks and more than a couple of days after the initial 
VUFA arrest were barely affected. Likewise a 2014 Wyant (2014) found the amount of 
VUFA arrests were significantly higher in immediate days following a shooting and were 
within 800 feet of the initial incident (78).  
The method in this study draws from the Knox close-pair method (and recent 
modifications) to identify whether an abundance of observed events pair were more likely 
to closely occur in space and time than one would anticipate by chance. 
  
Results 
First, contingency tables, which show one variable in rows and another in 
columns to show an association, if any, between the two, were created. Second, Knox 
ratios were calculated.5 It was expected that patterns of officer-involved shootings would 
be higher in space and time after serious violent crimes involving firearms compared to 
the null hypothesis.  
Initially, all violent crimes involving firearms (aggravated assaults, criminal 
homicides, and robberies with firearms) were tested in order to see if they had any effect 
on an increase in officer involved shootings. Although it is at the discretion of the 
researcher to pick the space and time intervals, we selected the distance to be within 2600 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  5	  Knox	  ratios	  are	  calculations	  that	  determine	  whether	  or	  not	  two	  events	  are	  related	  in	  space	  and	  time.	  The	  event	  pairs	  that	  we	  used	  in	  the	  calculation	  were	  officer	  involved	  shootings	  and	  violent	  crimes	  (aggravated	  assaults	  with	  firearms,	  robberies	  with	  firearms,	  and	  criminal	  homicides).	  The	  dates	  were	  then	  shuffled	  99	  times	  in	  this	  calculation	  to	  determine	  how	  likely	  an	  officer	  involved	  shooting	  was	  related	  to	  one	  of	  the	  violent	  crimes	  used	  in	  this	  study.	  This	  randomization	  process	  creates	  a	  distribution	  of	  expected	  values.	  These	  expected	  values	  can	  then	  be	  compared	  to	  the	  observed	  value	  and	  when	  the	  observed	  value	  is	  divided	  by	  the	  mean	  of	  expected	  value	  a	  Knox	  ratio	  is	  calculated.	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feet of the initial violent criminal offense and within 21 days of the initial event. Using 
space or time too large or too small may prove to be problematic. We wanted the 
selection to be under half a mile because we felt that if we selected too large of a special 
parameter the police would possibly not be as vigilant as they would if they were closer 
to the initial event. If one moves too far away from the event, it would decrease in its 
effect on heightening the senses of nearby officers. Because of this, we had selected an 
area just slightly under half a mile and under a month because the officer would be less 
likely to think about the initial incident if it were farther away from him or her in space 
and time.  
Initial tests consisted of aggravated assaults with firearms, homicides with 
firearms, and robberies with firearms. Table 3 shows Knox ratios (observed values over 
the mean expected values) for firearm violence and later officer involved shootings.  A 
Knox ratio above one indicates an over-representation of officer involved shootings 
compared to the expected values. Considering the Knox ratios are above one, one can 
conclude there is a greater chance of a officer involved shootings within a few weeks and 
approximately a half mile from the initial event. 
Specifically, the Knox ratio of 1.22 (*p<.05) in the 0-21 days column suggests there is a 
22 percent greater likelihood of an officer involved shooting after an aggravated assaults 
with firearms, homicides with firearms, or robberies with firearms compared to if there 
was no spatial-temporal link. Further, in the 22-42 days following an aggravated assault 
with a firearm, homicide with a firearm, or robbery with a firearm, it was found that there 
was a 16 percent greater likelihood of an officer involved shooting incident occurring. 
Following this, it was found that there was a 15 percent greater chance of an officer 
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involved shooting after an aggravated assault with a firearm, homicide with a firearm, or 
robbery with a firearm incident had occurred in both the 43-63 and 64-84 days range. 
 
 
*p<.05 
Our second test ran much like the first, however, rather than using aggravated 
assaults, criminal homicides and robberies with firearms together, only criminal 
homicides were used and the results from the test were relatively the same. In this test it 
was found that there was about a 26 percent greater increase in officer involved shootings 
in the 0-21 days range compared to if there were no discernible pattern between officer 
involved shootings and criminal homicides (see Table 4). As we continue to move away 
from the incident in time, there is a decreased likelihood in the possibility of an officer 
involved shooting occurring following a criminal homicide, but the rate drops 
significantly in the 64-84 days range, which is only a 9 percent chance.  
 
Near Repeat Calculations between OIS and Criminal Homicides 
 0 to 21 
days 
22 to 42 days 43 to 63 
days 
64 to 84 
days 
More than 84 
days 
1 to 2600 feet 1.26* 1.23* 1.20* 1.09* 0.97 
*p<.05      
 
 
Near Repeat Calculations between OIS with Criminal Homicides, Aggravated Assaults 
with Firearms, and Robberies with Firearms 
 0 to 21 
days 
22 to 42 days 43 to 63 
days 
64 to 84 days More than 84 
days 
1 to 2600 feet 1.22* 1.16* 1.15* 1.15* 0.97 
Table	  3	  
Table	  4	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Discussion 
 When this study began, we expected the rate of officer involved shootings to 
decrease as the space and time following serious violent crime involving a firearm 
distanced itself from the initial event. This is in accordance to Waldo Tobler’s first law of 
geography, “everything is related to everything else, but near things are more related than 
distant things” (1970: 236). The idea that the closer in proximity that a serious violent 
crime, such as an aggravated assault with a firearm, robbery with a firearm, or a criminal 
homicide are to an officer’s beat lends support to former Philadelphia Police 
Commissioner Ramsey’s idea that cops may “become more ‘hypervogilant’ or on edge” 
(Byko, 2015).  
 
Limitations and Future Research 
 This study sought to expand knowledge concerning police use of firearms in 
relation to serious violent crimes, such as aggravated assaults with firearms, robberies 
with firearms, and criminal homicides by capturing the relationship in space and time that 
these events share. However, like all studies, the findings in this study had some 
limitations. The current research was not able to make distinction among various 
circumstances surrounding officer involved shootings and serious violent crimes. This 
research suffered from a lack of details concerning the encounters between officers and 
individuals. Research has shown that the majority of people shot by the police were in 
possession of some sort of weapon (Washington Post, 2015) and the current method is 
unable to differentiate specifics (such as the presence of weapon) when examining 
aggregate patterns. 
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 While the purpose behind this research was met, we would also like to point out 
that further research into this matter would be necessary in order to implement proper 
policies for police departments. In order to reduce the number of officer involved 
shootings there are, the number of violent crimes in an area must first be reduced. To 
accomplish this, police may need to crack down on those illegally in possession of 
firearms.   
 
Conclusion 
 In recent years, officer involved shootings have come to the forefront of 
American media attention. Even though these events may be considered rare in many 
instances, they can create a strain on police-community relations and make the 
community and police less cooperative when interacting with each other. Because of this, 
examining characteristic of officer involved shootings is of especial importance. 
 In this study, we observed whether there was a spatio-temporal relation between 
officer involved shootings and serious violent crimes, such as criminal homicides, 
aggravated assaults with firearms and robberies with firearms. To do this, we had used 
the Knox close pair method to run simulations in order to determine the likelihood an 
officer involved shooting was following one of the serious violent crimes mentioned. Of 
these tests, it was found that an officer involved shooting had a greater chance of 
occurring within a specific amount of space and time of a serious violent crime. As the 
space and time of the initial incident distances itself from an officer involved shooting, it 
becomes less likely that another such incident would occur.
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